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Abstract: A new kind of filter called Intuitionistic Fuzzy Filter(IFF) is defined and another filter called Intuitionistic Fuzzy Lattice
Filter(IFLF) are also introduced in Lattice Wajsberg algebra. Some theorems are stated and proved. Every IFLF is an IFF in Lattice

Wajsberg algebra, which is proven.
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1 Introduction

Atanassov[1] presented intuitionistic fuzzy sets in 1986 as
an expansion of Lotfi Zadeh’s thought of fuzzy set, which
itself expands the established idea of a set. The hypothesis
of Wajsberg algebras(W-algebras) was presented by Font
et al [3].

The hypothesis of filters merits an imperative job in
the learning way of consistent algebras. Numerous
analysts realizing the criticalness considered fuzzy filters
which handle questionable data. In BCI algebras fuzzy
filters, BCH algebras, R algebras intuitionistic fuzzy
filters were set up [6,4,5].Wei et al[9] exhibited the ideas
of fuzzy filters hypothesis and their properties in BL
algebras in 2008. Similar ideas of filters were produced in
BL algebras by Xue et al[10]. Basheer et al[2] presented
the fuzzy implicative filter in lattice Wajsberg algebra
based. Sathya et al [7,8] presented the thought of
Intuitioistic Fuzzy Implicative Filters (IFIF), Intuitioistic
Fuzzy Prime filters(IFPF) and Intuitioistic Fuzzy Boolean
filters (IFBF) of lattice Wajsberg algebras.

2 Preliminaries

Definition 2.1.[3] An algebra (L,—,*,1) is said to be a
Wajsberg algebra(W-algebra) if and only if

WDl - x=x

W2))x—=y)= (=22 (x—2)=1

W3)x—=y)—=y=(p—x)—x
(Wa)(x* = y*) = (y > x) = 1Vx,y,z € L.

Proposition 2.2.[3] The W-algebra (L,—,%,1) for all
x,y,z€L

(DIfx >y=y—x=1thenx=y
Qx—1=1

Bx—x=1

WDIfx -y=y—=z=1thenx = z=1
BO)x—=y) = ((z=x) = (z—=y) =1
Ox—(y—=2z)=y—(x—72)
Mx—=0=x—1"=x"

B (x ) =x

Ox—(y—x)=1

(10x* = y* =y —x
(ADIfx<ytheny - z<x—z
(I2)(xVy)* = (x* Ay")

(13)(x Ay)* = (x* Vy*)
(IH(xVy)—z=(x—=2)A(—2)
(15— (yAz)=(x = y)A(x—2)
(16)Ifx<ythenz »x<z—Yy

Definition 2.3.[3] The W-algebra L is said to be a Lattice
We-algebra if

(1) Partial ordering <onL,x <yiffx - y=1
@xAy=((x" =y") = y)*

BixVy=((x—=y) = y)Vx,y € L.

Definition 2.4.[3] A subset F of a lattice Wajsberg
algebra L is said to be an implicative filter of lattice
Wajsberg algebra if
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Table 1: Operator * in W

u*

—lw|<|la|B|ols

1
v
S
m
9
0

(HleF

2)xecFandx —yc Fimplyyc F forall x,yin L.
Definition 2.5.[1]JA = {(x,ua(x), 7 (x)/x € X)} be an
Intuitionistic ~ Fuzzy  Set (IFS), the function
Ua:X = [0,1], 74 : X —1[0,1] and 0 < pa (x) + ya(x) < 1
for any x € X.

3 Intuitionistic Fuzzy Filter(IFF)

Definition 3.1. An Intuitionistic Fuzzy Set (IFS) G is said
to be an Intuitionistic Fuzzy Filter (IFF) of lattice Wajsberg
algebra(lattice W- algebra) W if for all u,v € W
(IFDuG(1) = pe(u); v6(1) < v6(u)

AF2)min{uc(u — v), tg(u)} < pg(v);

max {Ys(u —v), %6 W)} = 16(v) .

Example 3.2.W = {0,m,q,v,s,1} be a lattice Wajsberg
algebra defined as in the diagram, Table 1 and Table 2

Diagram

An intuitionistic fuzzy set G in W defined as

0.8 ifu=1
Mo (u) = {0.2 ifu#1

(1) = 0.1ifu=1,

Y6 =90.6 ifu# 1foruew.
Clearly (IF1) is true for all u € W
Now for 0,p e W,

Table 2: Operator — in W

= |0 |m|qg|v]|s |1
0 1 | I I O O O I O
m | v 1 |q|v|q]l
q s |{m|1]|q|m]|l
v m| m|1l|]l|m]|]l
S ql 1 |[1T]jq|1]1
1 O|lm/|q|v]|s |1

Hc(p) = min{ug(0 — p),uc(0)}
For p,s € W then

Yo(s) < max{yc(p — s),Yc(p)}
Thus (IF2) is true for all u,v € W.
G is an IFF of W.

Theorem 3.3.Let G be an IFF of Lattice W-algebra .
ug(u) < ug(v)and y5(u) > y6(v) for all u,v € W when
u<v.

Proof.Assume that G is an IFF.

Combine u < v and the definitions of lattice Wajsberg
algebra

pe(u —v) = pg(1)——()

In (IF2)ug(v) > min{ (ug(u — v), Uc(u))}
Using(IF1)and (i)gives that U (v) > pg(u)

Combine u < v and the definitions of lattice Wajsberg
algebra

Yo(u —v) = y6(1)——(ii)

In (IF2)Y6(v) < max{ys(u — v),¥s(u)}

using(IF1)and (ii)gives that ¥ (v) < y5(u).

Theorem 3.4.An IFS G is an IFF of a lattice W-algebra W
iff

(Dug(1) = pe(u),v6(1) < Yo (u)

Qucu — w) > min{uc(u —v),ug(v = w)}

)6 (u — w) < max{yG(u—v),¥6(v = w)}

for any u,v,w € W.

Proof.Necessity:Let G be an IFF of W.

The condition (1) is true by (IF1).

From the definition of
(w—=v) = (v=w)—= (u—w))=1is true.
From the definition of Lattice Wajsberg algebra
w=v)<(v=ow) = (w—w)) (1)

Also by the condition (IF2)

Ho( = w) > min{g((v = w) = (1= ), (v — w)}
Yo(u —=w) <max{ys((v—=w) = (u—w)),rs(v—=>w)}
Using Theorem 3.3 in (i)and then above equation
becomes

ug(u—v) > min{pc(u —v),uc(v = w)}

Yo(u —v) <max{yc(u —v),vs(v—>w)}

The condition (2) and (3) are true for all u,v,w € W
Sufficiency: Suppose that W satisfies conditions
(1),(2)and(3).

Obviously, from(1),the first condition(IF1) of IFF is true.
Taking u = 1 in (2) and (3)

HG(w) > min{H(v), i (v — )}

Yo(w) < max{yc(v),v(v — w)}

W-algebra
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(IF2) is true for all u,v,w € W.
Hence G is an IFF of W.

Theorem 3.5. Let G be an IFS. Then G is an IFF of a
lattice W- algebra W if and only if it satisfies

Mue(1) > pe(u),v6(1) < y6(u)

Duc(w) = min{uc(v — (u = w)), 1 (v), o (u)}
(Y6(w) < max{y6(v — (u— w)), 16(),16(u)}

for any u,v,w € W.

Proof.Necessity: Let G is an I[FF of W

The condition (1) is true.

From (IF2)ug(w) > min{uc(u — w), ug(u)}

(= w) > min{ig(v > (u > w)) 1 (v)}

Hence ug(w) > min{ug(v — (u — w)) (V) ug(u)}

The conditions (2) is true for all u,v,w € W.

Also Yg(w) < max{yg(u — w), yG(u)}

Yo(u —=w) <max{ys(v— (u—w)),v6(v)}

Hence y6(w) < max{(ys(u — w), ¥ (u)}

< max{(Y(v— (u—=w)), %6 (v), Yo (u)}

The conditions (3) is true for all u,v,w € W.
Sufficiency: Let the conditions (1),(2)and (3) hold in G.

From (1), the first condition (IF1) of IFF is satisfied.
Taking v=u in (2)

tG(w) = min{uG(v — (u —w)), t6(v), de(u) }
HG(w) > min{ug(u — (1 — w)). i (), i ()}
By Proposition 2.1 and definition 2.4

w—=w)=u—u—ow)=1
Su—=w) <(u—=(u—w))
Apply Theorem 3.3 ug(u —w) < ug(u — (u —w))

Yo (u—w) > v6(u— (u—w))

Hence g (w) > min{ig(u — w), to ()}

Taking v=u in (3)

Yo(w) < max{pg(u— (u—w)), ug(u)}

Yo (w) < max{yg(u — w),ys(u)} for all u,v,w € W.
Hence G is an IFF of W.

Corollary 3.6. Let G be IFF of a lattice W-algebra W. Then
Uc(v) > e (u),v6(v) < ¥ (u) for all u,v € W be true when
g (u—v) = pg(1).76(u — v) = ¥5(1).

Proof.Let G be an IFF of W and
tG(u—v) = tg(1),¥6(u —v) = y5(1) —(@)

Using (IF2) and (i)

uG(v) > t(u),v6(v) < ¥6(u) forall u,y € W.

Theorem 3.7. In a lattice W-algebra W, an IFS G be an
IFF of W iff (u — w)* — v* = 1 implies

tG(w) = min{ug(u), uG(v)}

Yo (w) < max{ys(u),vs(v)} forall u,v,w € W.
Proof.Necessity: Assume that G be an IFF and
(w—=w)* =v=1

G (- w) = min{uc(v), B (v — (1 — w)))
ta(w) = min{lG(u), pe(u — w) }——(ii)
By Proposition 2.2 and (. — w)* — v* =1 in (i)
pe(u—w) > pug(v)—(iii)

Use (iii) in (ii)

tG(w) = min{ug(u), uG(v)}

Yo (u = w) <max{yc(v),¥6(v = (u = w))}

Y6 (w) < max{yG(u), Y6 (u — w) }——v)
By Proposition 2.2 and (. — w)* — v* =1 in (iv)

@

(iv)

w
w

Yo(u — w) < ¥6(v)——(vi)

Use (vi) in (v)

Yo(w) < max{¥G(u), ¥6(v)}-

Sufficiency: Assume that (u — w)* — v* =1 and

tg(w) = min{pG(u), te(v)}

Yo(w) < max{ys(u),vs(v)} for all u,v,w € Ware true.
Then (u — 1)* — u* =1 is true for all u € W, the
condition (IF1) holds.

(u—=v)* = (u—v)" =1 is true for all u,v € W, the
condition (IF2) holds .

Hence G be an IFF of W.

Theorem 3.8. Intersection of two intuitionistic fuzzy
filters of lattice W-algebra is also an intuitionistic fuzzy
filter.

Proof.Let G and H be intuitionistic fuzzy filters of W and
assume that (u — w)* —=v* =1 forall u,v,w € W.

Then by Theorem3.7,

tg(w) = min{pG(u), uo(v) }; ¥ (w) <

Also ppy (w) = min{(pp (u), u (v) }

i () < max{ (Y3 (u), Y (1)}

Now (ug A pr)(w) = He(w) A pa (w)

> (g A ) () A (g A ) (v)

And (Y6 A1) (w) < Yo(w) V e (w)

< (%6 V)W)V (v m) )

Hence by Theorem 3.7, intersection of G and H be an IFF.

Lemma 3.9. Let G be an IFF of W. For any u,v,w € W the

following results hold

(1) If u <, then

g (w— u) < ig(w = v)i¥e(w — u) =

2 ) s it

Yo(u — v >7/G((v—>w = u—w
—u) —

(

max{ys(u),ys(v)}

Yo(w —v)

)
(
3) b (u—v) < pe((w—u (W%V))
(u—=v)>v((w—u)—Ww—v

) Ho(u* —v") < uG(v — u);

Yo(u* = v*) > v6(v — u)

)If u < v, then ug(v —w) < uglu — w);

v—ow) >1u—w)

JIfu—v=v—w=1,then

Hg (1) < u(w):ve(u) = o (w)

7)ol () > il (v ) b
’)/G(L,t = (u—w) <max{yg(u— (v—ow)),y(u—w)}.
Theorem 3.10. Let G be an IFF in lattice W-algebra W.

The sets S = {u/uc W,ug(u) = uc(1)} and T = {u/u
W, Ys(u) = y(1)} are implicative filters of W .

Proof.Clearly 1 € S.Letu e S,u —veS.
Then by the definition 3.1 and by the set S.
uG(v) > pg(1)—)

By condition (IF1) and(i)

UG (v) = ug(1),which implies v € S
Hence S be an implicative filter of W .
LetueT,u—veT.

Then by the definition 3.1 and by the set S
16(v) = ¥6(1)——i)

By condition (IF1) and(ii)ys(v) =

Yo(1),
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which impliesv € T

Hence T be an implicative filter of W .

Theorem 3.11. Let (ug)y = {u € W/ugu) >
t},(¥6)(s) = {u € W/¥s(u) < s}. An IFS G be an IFF of
lattice W- algebra iff for every s,t € [0, 1], the set(Ug) )
and (¥g)(s) are either empty or implicative filter of W.
Proof.Necessity: Assume that G be an IFF of W and

(1)) # 0, (Y6)(s) # 9-
(1) = ue(a).vs(1) < vs(a)
Since (UG)() # 0, (¥6)(5) 7 ¢>

Jan element a € (Ug)),a € (¥6) s)

such that g (a) > t,vc(a) <s (i)

From (i) and (ii) ug(1) > t,75(1) <s.

Hence 1 € (ug)(,),l € (YG)(s)

Letu,u—ve (,LLG)([).

Since G be an IFE i (v) > min{ug(u), ug(u —v)} =t.
Hence v € (U )

Also Y6 (v) <max{ys(u),ys(u —v)} =s.

Hence v € (Y6)(s)

Therefore(uc) ;) and (Y5 )(s) are implicative filters of W.

1)

Sufficiency:Suppose that (Ug)() and (¥G)(s) are either
empty or implicative filters of W.

1€ (1)) u,u — v € (Ug) () then v € (Ug) ).

1€ (¥%)(s)su,u — v € (¥6)(5) then v € (¥6)(y)-

Lets = pug(u),s = ¥5(u).

Then ug(1) =t = pg(u), v6(1) < s = v6(u)

to(u) =t uG(u—v) 2 t:76(u) < s;76(u —v) <s.

Let min{uc(u), ug(u = v)} =t

and max{yG(u), Yo (u — v)} = s

tg(v) =t =min{uc(u), po(u — v)},

Y(v) < s=max{ys(u), v6(u—v)}.

Hence G is an IFF of W.

Definition 3.12. Let W be lattice Wajsberg algebra(lattice
We-algebra) and IFS G is said to be an Intuitionistic Fuzzy
Lattice Filter (IFLF) of W if

(IFLF1)ug(uAv) = tg(u) AuG(v)

(IFLF2)Yg(unv) =ys(u) Vv (v)Vu,v € W.

Example 3.13.W = {0,m,v,r,1} is a lattice W-algebra
defined as in the diagram, Table 3 and Table 4

Diagram

Table 3: Operator * in W

u*

—=|<[B|o|s

o= |B|<|~

Table 4: Operator — in W
v

—“*<BO\L
| = == =]~

1
1
1
1
1
1

1

1

r
r
m

o= |B|<|~lo

WO =] | =

An intuitionistic fuzzy set G in W is defined as

(u) = 0.1 ifu=1
Yolu) = 0.6 ifu # lwhereu € W

Then G is an IFLF of W.
Theorem 3.14.Every IFF is an IFLF.

Proof.From the definition of IFF

pG(uAv) > min{piG(u — (uAv)), tg(u)}
= min{pig(u— v), hG(u)}

> min{min{c(v— (u—v)), 1o () o )}
= min{min{ (1), i (v)}uc(u)}

= U (u) A g (v)——(1)
uNAv<u,u/v<vandby Theorem3.3,
pe(uAv) < ug(u) Aug(v) (ii)

From (i) and (ii)Ue(u Av) = ug(u) A c(v)
From the definition of IFF

Yo(unv) < max{ys(u— (uAv)),vs(u)}
=max{Ys(u —v),¥6(u)}

< max{min{yc(v = (u = v)), %6(v) }v6 (1)}
= max{max{ys(1), Y (v)}v6(u)}

=Y6(u) V Y6 (v)——(iii)
uNAv<u,uNv<vandby Theorem3.3,
Yo(uAv) = v6(u) vV 16(v) (iv)

From (iii) and (iv)Yg(u Av) = Y5 (u) Ay (v)
Hence IFF is an IFLF.

4 Conclusion

IFF in lattice Wajsberg algebra has been introduced in
this paper. Some of the equivalent conditions for an IFS to
be an intuitionistic fuzzy filter are established. In
addition, IFLF is defined and the relationship between
these two filters is derived.
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